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Abstract of JP 11 262084 (A) 

PROBLEM TO BE SOLVED: To realize ultrahigh 
directivity and to freely set sound image localization. 
SOLUTION: Frequency modulators 3a, 3b apply 
frequency modulation to an audio signal, outputted 
from an audio signal source 2 into a signal with a 
frequency band at least higher than an audible 
frequency band, and a frequency-modulated signal 
from the frequency modulators 3a, 3b drives 
ultrasonic wave generators 5a, 5b. In this case, the 
frequency modulator 3a frequency- modulates the 
audio signal into a signal with a 1st frequency and 
the frequency modulator 3b frequency-modulates 
the audio signal into a signal with a 2nd frequency 
different from the 1st frequency. Then a frequency 
component equivalent to a difference between an 
ultrasonic wave of the 1st frequency and an 
ultrasonic wave of the 2nd frequency emitted from 
the ultrasonic wave generators 5a, 5b is heard as an 
audible sound. 
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iiaan^a** b o« stftxn * ^cm^ ^ t o tip m 
-hBiB i <Dm^m^±mm i oja«**n«jft«*ps*L 

fcfll#«SA*S^ ±fBm2(7)*T-»{-±fB^2<Ojlfe 
»kUBJK»SCIB * ttfcfll £ its i k tr«MR i: 

[if #gu ] ±iew i (onmkKnmmmistiitm 

[If 6 ] ±1B»»#«K1 «fc o r*5MQa S ttfc^" 
M £ S r. £ £r#lt t i" 5 5 IBftco x tj gig 0 

&a*=i1M vBBft&SIi-S r i Srfl#»ti-5«*?B 1 IB 30 

s i jiiawwa* & s tts a— ^hm- 

9 ] iiBWiHa* b ffi* £ tuS "7=V tf-flT -S- 
a ^ v^^^Hi- Sri <£r#|» fc i~£ 8 IB 

Sr*KEi-S*HE*ik4:, 

JnfB«nE#l£^ b cd«IE $ tbfcft#fc «fc o tli * 
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JilB^ii^^- b ^MliSm^ii s «fc o r paij 
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2 2 ] _hfBm i (om^mm$±mm 2 <dm^- 

Ji|B*t jE^Sd^ fe comiE £ ftfcff £ o T KM S tt 5 
Ifcft^jB**^*^ frflr *. T ft 5 * fc 0 -i;il 0 

[tt#3« 2 4 ] t a* s tbs t* 

±ib'2h#^*> & <nmm.mm z fr±m^ & o -era* 

So 

[0 0 0 1] 
[0 0 0 2] 

fcT— #Sgtes 20Hz-20KHzgftOT«S 
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[0 0 0 4] brt>U r^Sc0^t: 0 -^7^gic:fcoT 

£ftv\ 

[0 0 0 5] W4fe**r*IA©^3&s«*priB4:i-S 
a**t5, ^yK*^>ft*^ 8MSttSra«-i-S so 



[0 0 0 6] ^nr% *«W<oBMitt, •Hftftrab;^ 
[0 0 0 7] ^fgPjoffico g SeflM&'«rMPo 
[00 0 8] g PB#te:*»offl: 

[0 0 10] 

[«WII*r«P»i-S*:»«)*«] J2S£LfcJ;5&glS£riS 

WSfc&>&ffl* S*l5 :*-« *Sr*ll^«^ J: t) '> 

lib, «W^«^fe^»3ftft*lPIS*bfc«*fcJ:ortt 
SrKHi-f - S t 5 b fc fc o -e fc s 0 
[ooii] rrx% SEP*«tt, *at*>bW***L5 

^-^v^t i <DjHift*^sepstt*:(t ^tm 1 

^HKISc^ t±Mft 2 0JHtt&tcft1RI 

[0012] *mmw%&xt°-jjmw:fe, 
[0013] ^mm^z>xt a -jjmm^ m»^m> 

[0 0 14] *^PJ!^^>^t: 0 -^^Si^. 
<fc ^9 WHIffi^J: 5 ^Sv^jlfejSS : «om 

m^&u-^/^y hi-SEifcr^-fe* h*«*sK»tfeix 

So 

[0 0 15] *^PJW*5xt: 0 -^^a^> *W 

So 

[0 0 16] 3E(d*/c, *DH^^#.S^t: 0 -7JS«:«, 
W»\bffl^^ttS^-7 :r ^^f-§-^>ft< ktWJB# 
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[0 0 18] ^fc, t*^fettJAS*i5t-^*{|* 
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^il^#ILtFMt5 0 ceo* t°-#i!ate\ Hi 
2 £ . 1 ^boJKSIjftfc^— 7=V ^fit-^SI 

2 a* b <o*—?4 ^m^xmm^m^^mmmMmm 
mm®. (&t. mf»UQmm*k^5. ) -c*«istts 

y =Ax + B x 2 

<fo <5o 

X = f 1 C O S CO 1 t + f 2 C O S 0)2 t 

y = A ( f i c o s coi t + f2C o sco 
+ B/2 (f i z + f z z ) 
+ B/2 (f i 2 c o s 2 coi t + f 

+ B(fl f 2 C O S (Wl — W2 ) t ) 
+ B ( f 1 f 2 c o s (w 1 + W2 ) t ) 

ffl* 40KHzHlKHz C0jE3S£{f 
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*l3 0 5 «*.tf^ft< it iflHoM^ 

tt»±*-?-3&»feft!), ^S^iS^ftffttt ttttlft 
ttfci^S. ) ^tU it«»4"Ci««**tfcJBjft*aEl|H 

aE-^VN*uffl*»4r, 5 «rlftttfc#|fttoH» 

lfttt*r«FoT»ttli-«. ^LT, iK»i&3S£. 
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~«««*oii^jft*^*LJetLttj*i-s jr i awn 2 <d 
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iau t JK2<oj«ttftaEp»3 a, 3b**6>m***us« 

[0 0 3 2]flM«2(DMS8Mla, lb 
tt* ^tl Wliff 4 0 KH z 1 M» 2 

commmMm^ a, 3b imm-t&o * « 

1 2 a LT»««SE1W*3 a £ fcfc, 

t5 0 »iXTj ? »2©ja?ffiakagwi»3 a, 3bn mi 

at^JB 2 <z>jtfW»3 a , 3 b ^iffi^ftfc^WMi -s-cks 

1 2 OlK3lttXS»l a , 1 bJ&>fcA*3ft5* 

«*.tf*jy h:*:7jBiMto&S2 OKHzO^lM 20 
% 2 CD^>< 7 ^ /v^ 13a, 13b t^A^J £fts -t 

it«B«4a, 4bfc^UTJBl2ltJW2 0jB«[»ft* 
5a, 5bia^J^6 0 SlWf2«f«S 
5a, 5bll «*.HM>tt < £ l ftBiOjHWifta**^ 
»l&t*«2 0>i(MiS4 a, 4b^ft^ft 
JVfiH * ftfc Ji^i^Mf #te «t o TflZBft * ft 3 - £ J: 

oiffi«4g5 a , 5 b Sria»*:*|ftjc:jH*SRlttt:i» 

[0 0 3 3] ZZ.X\ miRTfm2<DM : £%Lm±%z5 

a , 5 b <DJW*«fc^fcov*TKWi-3„ 

[0 0 3 4] IlMl2©iftM^5a, 5bl± 
^ J»iBK5 1 _hi-Jg 1 0jfi*ft%£«5 a Oj£«§S 

■7- 5 0 4rrtJs«K: y >?mz.mm\^s ^tt^ii^t 
1 2 5 b (omwmi- 5 0 stebm-s. r 

rt««fcy^«^EKSftSJISlOtt*tt* 40 
a^JEtt*^5 O^^^iliM^y ^ttWEKS 

ft 2 ©atft»4» 5 b (ommmi- 5 0 mm 

S:fti"J: 5{-Ei££ft£o 

[0035] r co J: 5 tctij^^ft, MJgfRjtt 

l:tt SI 1 2 5 a, 5b»tt 

#3£«t?«\ ^-^V^f^^Stt^iKte^ft^^--^ 
*«»4: "C-tft^ftJiJKWHB Lfc 2 o^lfifttR 
AM-"?* 1 &t>'IS 2 <OjB*»«*« 5a, 5 b £rH®j U so 
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[0 0 3 6] &*3 % ±.5&<dx tr— #i£e-rte. -tft-Pft 

2*OjE«*^5 0*/BV*T^5as, «*ft*1»flr#*: 

[0 0 3 7] RIKttSrsfci-JEWilf^s 0 4r« 

it Witf7 3*fflv\ rftfeojEmsle^s OSr, en*. 
tfH4fc**i-J:5lc. Sv^«»t5J:5lc«tb-CE 
Ri-So - ^I^i±m*T- 5 0 bTlB^ij Lfcfll 

H5cf»^A-c«i-J:5ft4#ttSr«U l mBUftfcffill-e 

(tftfc4fcjl-eo»rti«rttf4BI 5 f©ci»tJ; 5 fc4#tt 
Sr*U ^tr-*»«©3Effi*|Rlfc««>rill5V^rtltt4: 

[oo38] ft*5, in 4 {c^k-rm^^m 5 a, «ft 

ottWtt***-?- (IlifSO) SrUN<o^©^u- 

«»©if ««4*f t 2o©^/K^|:a 
^tWS-t^J: <9 , JbMbfc[l]2^^i-^fc: 0 -^^ 

[0 0 3 9] ^JC. ^PJ^ilffibr£:Xfc 0 -^^e^ 

*T*i-5IH»»2:ttBID«F#S:f*ur, *ft6o»iNll^o 
[0 0 4 0] rcoxb°— ^?^e«, [gj6^-f-J; 5J-s 

-«««*«>»as«sr*ft-efta*"t-ajB 1 atwis 2 <o 
mmmmm^i a, ^— ^-r *flr»*rtu*i-* 

ftS^— ^-f *«#S:«iM-Sll(:5>*2 2 *5>*2 

2d^fetu^sfts»4>«#^^-fe3/ hmm&iwz-zm 

MS 2 3at, IS55-S2 2 3&»ba**ftS*4Ht*^>* 

■12 3 b JBlXU««2^»aij6*«»l a, lb 
^bcO^S^^ft ; eftii*It5:2 3 a^fj^Mflfi 
^«5ii*I^2 3 bd»b<OlR»ffll#4:tf*«ftft*l«"rSIS 
1 atJ^I 2 OjajKSScXWI* 3 a , 3bi, :tlbW 
^»2<DJSJ6*«M*3 a, 3 b*»feffl*Sft5JMHft 
^Wft* : SrJl-a fc -*-5»-&SS2 4 i:, fi^S2 4^b«)I 

# s ftfc n ttftxnifB -^^)?f mk&fr s 

ti£7^;^2 6h ffilE^^^^.2 6*»baa**fts 
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[0041] mi &z$m 2 (ommmmm i a , n 
<omfOkxm» 3a, 3 b tc^-r s D ? << 

3 a ^j^teiie^2 3 b |C«j|frt-5 0 *fgffi&2 3 a f±, 

»^»2 2^e><D»^flr*<DEaEi^-</u*^7 m-s*: 

&£M«3 a R<B*BIB*2 3 b 

2 2 j6» <a»$M»*^«te *rRlE1-<5 

LT«20Mtt«aeMB3 b fc«|fti-S D ffi 

i Rum 2 (om&!is&EM& 3a, 3bit mmm 23a 

ft#"t?» 1 2fctf» 2 <0ft&tt%«# la, lb^A* 
ft*»i«*«\ »S«2 4|i:A**ix5a i8*»2 4 

tt, in&2o^jsttft*pfli#Srja'fru-c, «*.«f* 



# S*tS»-frfll*<0 2 0 KH z KT^>*»*rlfc* tt, 
ffljE^^/t.^ 2 6 fcfltJfri-S. 
[0 0 4 2] fcr^-C, 5 tt, «itf40 

MttM^»fiESnfcMttftKMA*frlill«2 7£r 

«*.tf^ft < ^ fc 1 i^tsi^^b^ 19 . mm 

[0043] r.rr% :oxe^gft'f^l^i5 

[0 0 4 4] 2oJBjfe»JEPfl|-S'Sra'frL*:ffll»0(t) 
tt, «Ti^i-*4Sl*t?*StbS„ 
[0 0 4 5] 

y h^-^J^i6»35 s 2 0KHzW/^/^7-fH 2 5 \C 20 

0(t)=AcCO s(o)ct + 0 c + kjh(t)d t) 

+ Bccos(a)c , t + 0c , + k'Ih(t)dt) ^45t 

r offl €-0 ( t ) <r> 2 »c<ofi*fi, i^Ti^tl 5 p£-c3i [ o o 4 6 ] 

O(t) 2 =Ac z cos 2 (coct + 0 c + kfh(t)(it) 

+ Bc 2 cos z (a)c , t + 0c , + k'fh(t)dt) 

+ AcBc c o s ((fi) C + o) C ') t + (0c+ 0c ') + (k + k ') J h (t) d 



t) 



t) 



-hAcBc c o s ((o>c-coc ')t + (0c-0c , ) + (k~k , )fh(t)d 



I 5 ^ 



»5*OJBiqi^S«3 3giW:, Wilt, 2coc, 2coc', 
(o)c + a) e ')*:WkU«f^*5. MS43BW:, (a> 



Lfc^ot, r<0JB43W s 5G<B:*— s (t)k 
[0 0 4 7] 

AcBcc o s (A wc t + A 0 C + A k J h ( t ) d t ) = s (t) 
fc«U |s(t)|£l, Aa>c = a)c-a>c A0 C = [ 0 0 4 8 ] r <D% 6 5££ h ( t ) ^O^T» < £ % 7 A 

0c-0c*, Ak = k-k'tfc§ D i6»wm tmbtiZo 

tchbfc^ njftfiAP*, s (t)SrAcBc-CIE^kbfc>b^ 40 [0 0 4 9] 

h(t) = [d/d t{c o s- 1 s (t)}-Ao) C )/A k HS75£ 



x*Mm&&m&mm.m-tz>z.ki l ££i9, %(d^—t^± 

h(t)^[d/dt{~s(t)}-Ao)c]/Ak fg85£ 



[0 0 5 0] kZ.Z>X\ M7^(D cos" 1 s ( t 
[0 0 5 1] 
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[0 0 5 3] Z.<D*\?—%mmt., i7^fj:5^ 
Jdzii LfcH 6 ^1"* tf-*^1KO«SI»«S« 1 a , 
lb^lfitf^^H^ j!0fe«^P§^3a. 3b(D 
aSf-S*I3gP*2 8a, 28b^ ^COtiJ^JCBuM:^ 

[0 0 5 4] r*tb«>ilJPLfc««SE1ll*2 8 a, 28 

0(t) = [A c ' + Ac , {-Hcos((k/2)Jh(t)dt)}] 
Xcos(o)ct + 0 c + (k/2)Ih(t)dt) 

ti5t*, v (t)&mmm j ^kirz>Mmmmte, sxtk [ooss] 

[y (t )]am =(Ac+ jj(t))cos(o)ct + 0c) 
SlO^m^ IllS«it5i:td9^i [0 0 5 9] 

m *ls 0 

77 (t)=A c , {-l + cos((k/2)Jh(t)dt)} 

= Ac '{— 1 + c o s ((1/2) c o s - 1 s(t))} 

W\ ffllAff^-f i?#/u*yjnr/v?vte yfy (DSP) 
DSPSribfPSii:S-rv^ F7^Va^7^S: 

= *-T VBISc*»«fB3 1 i^rzi^^>M^^3 1 
<Offl**rl/2fflF-f-S*Jf»3 2 ^»g|5 3 2coffi^j 



-irV i: U J3&ftX11«3 a, 3b 

[0 0 5 5] rrt?, r©Xt°-^liT^l:i^ 
[0 0 5 6] ±afibfc»4*^ % Ac = Bc=A c '/2, 

Act)c = £i)c-0)c '= 0 , A 0c=flc-Gc -0, k ' = 

[0 0 5 7] 



fg95£ 



1 0 5£ 



mil* 

mi la^j&ufcft-B-asBSrimi-So as 

2tf, H6h5«*tl/2fflfU =WyBW#« 

[0 0 6 0] fc£5-0, II 15*^B2JS(7>^ mi 2 
[0 0 6 1] 



cos((l/2)cos- 1 s(t))=((l + s(t))/2) 1 



;i 2^: 



;fi*l/2ffiFi-5*IMS3 5£, *j(L«B3 5<0tti*0 2 
**4r*«>S2*«ailHB3 6 36»fe«*i-«n4:ds-e# 
3„ roJ:9}-W^3i[HlK3 o^«j^i~^r ^tcJ:^ s 

•So 

[0 0 6 2] l/2fl6Fi-S»»W:, tSffl^^S 

i-4*>t»*rftaiia»3 ott, «*.rfBi ifc«i-J: 

2*«*#fc5 2*««JH» 3 6 sft^fefllfifc-fS r 4: 

d*-e*5. r©J:5i!itMDaiBil»3 0«r«lriM-5rfc|{: 
J: 9, DSPm =«*-f ^HftRt^3!i3*>r 



[0 0 6 3] kr%"C, JiMb/cJrft^^^t: 0 - 

5$-LT^6#s, jB¥8H&£85tt, ±3tbfcJ:5{-. 
«r«lc»2E^^^^ 2 6 **ft«MR«\ 
5&-bTt>cfcV\ JEfc* HH^r> + El2^-f-ifflJl§|4. 

H63fct5H7fc^"i-J|MR»2 7£r^a6T, B^M^JlSfc 

[oo6 4] ±m^±xt o -zmm*:2-&mir. 
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[0 0 6 5] tf— *S«*±, *1*6TB5^ 

[oo66] t^t, r^r *-# 

[oo6 7] r.co^-^>r Jtm-^mmmmn. m*.&m 
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^MtSKf44h nJ5SS«cC0^-r ^u*:/4 5 
is ^ d * y 4 5 ^)ffit « ^ f ^liM 

[0 0 6 8] ^ air -9- 4 2 te s 00 £ fcfBfrifc LfcHI 
6^-r^b°-^^a^#|^bT^^iitI^2 17J£*I 

ie^/w 2 6^fe*f9. asauft*^-— 7*-r^«*-eiB 
4 4 ^ fojkffi s ti^m.<D 5 ^-CSMttftfi^. 

iaoTAf«<ri^5f^ Ifu5*Lfc05xt 
[0 0 6 9] 



y(t)=cos(Att>ct+A0 c +AkJh(t)dt) 



sot, r<Dfi 2*-e«s*tsflr#y (t) ^m^-r 

So ^Fynt^4 6fj:, 0 1 3 LfcflH* 

kh(t) = [d/dt{cos- 1 y ( t)} 
f Lt, fUffl#tt* «*.tf^y K*vSr«v^, h 20 
7 p n-fey*4 6*»bffl*S*t5(t#*:W^i-5 4:. tc^ 

#*v\, a*asf&^»4 4^sitt6>tbrv^v\ 

v\, 

h ( t ) = c o s ((l/2)c o s" 1 
g(t) = h(t)cos (coc t + 0 ) 

So 

[0 0 7 4] OCDtb^J-efeSh ( t)<D^ — 



[0 0 7 0] 



- A o>c] 

[0 0 7 1] r^.T% JtaLfcBfS^«a«»tt*:»a 

[0072] $jx.ffil 7 ^i-j* tr— *3Sftt?n, 

3 o^W^-eSfH^pLTv^sr.^^^, 

T> M«£*«*ffl*iv^5 0 ) h(t)tt«l 4at?*i- 
ri:3&s-C#, a(BaEW*2 8 a, 28b^g(t)l'i 
01 5«TStri:35^#5 0 
[0 0 7 3] 

(t)) 0i45t 

01 55£ 

y i^f 1 6 ^Cgt i 5 l-H (a) ) ^ t5 ^ , 01 
5*-C**tbSaeWttJ*g (t)«. H(o))lrffi^Tgl 
7 5&(£>J; 5»dftS 0 



H(©)= r h(t)e- j{0t dt 

CO 



[0 0 7 5] 
[ftl] 



[0 0 7 6] 

G ( co ) = (H (qj 4- cue ) + H (a) - ©c)) 

Htn. *tg(t)02SH*g2(t)it©7- 9^SE 

IfeWU 01 8 5C. 01 9*T-**tb5o 

g2(t) = (g(t))* 

[0 0 7 8] 



[0 0 7 7] 



[«2] 



;i 7* 



;.i 8 5£ 
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G(©)^rG(k)G(D-k) 



2ti "4 

+ H(k + (Do)H(co - k - (Be) + H(k - (B M® - k + ©Jdk i 1 9i!: 



f {H(k + ©,)H(© - k + <ac) + H(k - caKffl - k - co=) 



[0 0 7 9] I2 0ttt>^2 1^fj:9 

H(o)) = 0 

£0 c > 2 £D s 

f£l 9 5^^4O(7)II{c:-0l/>T, 

H(- )H(- )^0 

H(k + cuc)H(a>-k-ho)c) 
H(k~coc)H(a>-k-a)c) 
H(k + cuc)H(co~k~-a)c) 
H(k™cac)H(co~k4-a)c) 

GzCco ) = — • T f {H(k + Oe)H(co - k - <o<) + H{k - ©.)H<a> - k + © c ))dk 
2ft 4 

= 2n'4 
1 1 



^2 0 5£ 

fg2 ia 



^2 2 ^ 

[0 0 8 0] 

— 2 a)c — 2'<Ds^a)^~ 2 aic + 2 co s 
+ 2fi)c-2ojs^a)^+2(Uc+2a) S 
2 q)s ^ co ^ "f" 2 cos 

s ^o)^+2 a) s ) 5E5ZHC^*^* bTl/^*mC02^ 
20 ^tfCEItS^, JB2 3*3&S#btLS„ 
[00 8 1] 



£ H(k + (o,)H(a) - k - ©.)dk + £ H(k - oOHfo - k + ©,)dkj 

= -.- [ H(k + tfljHCo) - k - m.)dk + H(k - a.)H(ffi - k + ».)dk 

s r— 7 ( f °"H(k)H(o - k)dk + f "*H(k)H((D - k)dk 
2tt 4 \*- m * J - fi>i 



1 1 A(t)a 

- H(k)H(o> - k)dk 
2n 2 *»« 



[0 0 8 2] 28a, 28b (Dl^ti g ( t ) 

x(t)=a(t)*g(t) 
X(o>)=A(o))G(co) 

[0 0 8 5] M2 5&<DXt a — ^ffi^X(a>){C*3V^^ 

tr—**M*a(t i-tett, *4<t«i 

Ga (co)-A- 1 (qj)G(g>) 



a (t)£i~5 0 

[0 0 8 3] ^b°-^7ffi^. i-fttofeMWtt»£*5 0> 
Bi*x(t)fi, »2 4aM»2 5*l^tj;5l^ ffi 

[0 0 8 4] 

I24SC 
12 5* 

[0 0 8 6] 

I26xt 



(10) 



#H*F H-2 6 2 0 8 4 



17 18 

[0 0 8 7] mi 95t^LfdG2 (a))CDMHi:mt 
fcl, I co | ^ 2 o) S ^(D3c{$&Fft\,^f£frtb. 2S1^ X2 [0 0 8 8] 

x 2 (t) = (x2(t)) 2 fg2 75t 

[0 0 8 9] [»4] 



x 2 (©}- r xc^xu -k)dk 

= — f A(k)A(o -k)-G(k)G{(D - k)dk 



2ti 

= 4 r {A(k)ACa> - k)3 
■ {H(k + a).)H(o) - k - ©.) + H(k - fiUHGo - k + a.)}dk 

1 1 fa. 

_ r _ ffl ',)A((B - k + (Do) + A(k + o)c)A((o - k - a.)} 

2i 4 ■*-<»• 

•H(k+(Dc)H((D -k)dk 

20 

[0 0 9 0] JB2 7*ojRHoj*^felB*.|c3fi-<Si:^ — i-ftt>t>«5ttfH l 3 te^i-J; 5 t-S5^ 

A(k)oSl:fl^ttj ^fciftSo «28*|z:*5it (D) ^-TJ:5^> 2fflfflo#tt^«jE-rs^ 

[0 0 9 1] Hi 4 (C) fc^i" J; 5 fc, xt:°-^7#tt — # — :/ft*i-&JEm**ft»Ri-5. 

»fcofc#— :/ft#1-3 0 IH 1 4 (c) t^^ttfc^ [0 0 9 3] ^SMXfitoitT^Sttt^iM 

j»«j*«»Sr*-f So [0 0 9 4] 

[0 0 9 2] r^J; 5ft*S*Wttft^ tf— ##ttft, ;T 

A(k-a)c)=A(k + wc) ^2 9xt 

A(k — coc)A(co-~k + a>c)+A(k4-Q)c)A(a> — k — aic) 

= 2A(k + a)c)A(co~k + coc) S& 3 0 5t 

3i^«f5r^m, *e°~;fr#ttA(k)ftjt [0095] 
*I^«B«2 8 0A^ff-^H(k)i:^i:^r^S1-S^^ [»5] 

X 2 ((o ) - — - - P 2A(k f o) c )A((a - k + m.) • H(kM<o - k)dk 

= ^ • T T 2A(k f ©c)H(k) • A(© - k + ©.) • H(» - k)dk 1 5$ 



[0 0 9 6] rtuzij; 9. r>f ^W«tc^*i-SJ: 

S^lfeSttfc^tf— *fl#ttA(k + <oc)(75 | k | ^COs 
<D ffim fc*3 # S A" 1 ( k + a> c ) ft H ( co ) fc#4* . 
JB3 2*-e»fe*bS«ffcftH.(o>)ft, Iifli^2 8 



ft, m^lilK3 0j:»NIC«l#2 8^>IHI(c|S»t«J:) 
[0 0 9 7] ifctC, ±Mbfc*|iP^^#5^t: 0 -^^B 
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[00 9 8] 115ft BBWrtfcflfcO #tf bfbtzsl'— 
-^^ 7' — 6 0{e:*»Wtc:#5^fc!*— ^S6«^««<75EE« 
^5 0 Sria*-fr*3li:fc3B*tt**»6 l Sr*?> Wtfc 

[0 0 9 9] 6»*o;^^7^6 0ft — JlftteiaBai 

1^6»ttlSti5ifafeI6t6 2K*if>*ii\ SHE 10 
#62 (Dm^com^n r i: 6 P Lfc** 

[0 10 0] *fc % 6 l^b»U*^S3ffl 

^n^^6 3^riBeUTt>. itft»486 lj&^ftffl 20 

ttSrfctrRjh-rsrfcdS-e*. 4>ft< £ 

[0101] *fc, 6 1 Sr»fiS;"rS«-JE« 

if 5 0 Sr«*.«*li«<7)|a*:**-f 5 J: 5 

/u#«rKW\ #»^JES^ 5 0 ojBjftft4W4XT«tft 30 
W4Sr*ftS <t 5 fcii-3 r £ lz 3: 9 , ^K(Oj±mm^- 5 

k3ftS7?#, MS* 6 2 £PJi#6 4^**t-P*b*ft«* 

[0102] Bii6tt, **Wlc««^tr— 
a«\ ^K^-t 1 — ^Vv 7 1 ±te**oflE«*?- 5 0 S:«a 

oj; 5 iclKROjBHflfta** 7 2 ^riagi-^ r. £ fc: J; 40 

9 > 7 2A*b»aa**t5d-— r-f^-ttf* 

**ffl*jft3s*» 7 2 ma-ifttssit 7 4 ci^t 

[0 10 3] HI 7«\ *^PJ1^3*fc 0 -#^ 



20 

*n*^8 3£ffi«Lfcfc<0-CS>5o gf»**S8 2 
ift»£»8 2«Hfcffl#8 4|C|fttt % r^«*»«^»8 

[0 10 4] Mfc^fc, H118fl, *»W^«5^tf— 
#3£B£fI^*^Jx ft *f 9 4^«1^5A^tt6^W 
SSJl»2i3iJBbfc«4r«-f-o i^tigf^ilStS^fc 0 

4S9H1 #MJffi9 2fcl5S«#9 3«cift^5 J: 5 
teEBSti/ci^a. r od J: b 9 1 £rIEfi 

< 9 3 O^^^—xV ^W**rft*i-s r 

4: 

[0 10 5] HI 9f±, *»Wfcl«5;*^-#* 

^(^^ft7 p D^x^^H yn ^31^ $i£.fol 0 1 1*3 
tc, Wk<om «*■?■ 5 0 Srtt**teli:fc4t*faia©tt*« 
»4»l0 2WiLfct»©t»5 B r<D<b#, ^nv> 
s^^ffcl 0 lrt^iEfiStbfe#ffl*SS£«^Sil 0 2 

ti s tr f a ^ ^ os*W ^45^^ y— i 

1 0 2frhX? V—^mi 0 3^li®^fR](-tTll^^ 

ikw-f-^^s r*Lfe«»*»*»i o 2 36*bftws*bfc 

[0 10 6] *i-C, 4S-fi*tt»^«l 0 2 36^-eyu^- 

MW&^^Hii-^) J: 9 w £ ^ J; 9 , 8Kti04 

[0 10 7] 3E*-#C^fcl> 12 011, *»M^«5^fcr 

SlOlifcft^ttBl 1 0Srfflv>^B*«L»S3SB^ia«U 
fe«S:^i-o ^OB^*«»BS:«fiR-*-S^^**B 

112 <ommm&vsL 1 1 3 ^^oees^^ 5 0 srm^. 

1 1 4«rSfc9ftH-fct>«>TffcS. 
1 4^«^S*j±m*- : ?-5 0tt-3l^ 
*lft*rlSl»trflRWS«Sl l 3^*Df*WbixTV^S. 
r^£^, flftt«±ffl 1 4^r#iS;-f 2>#IEm^T-5 

wen, mKcDmmm^ s 0 (omm.WLm^mtmm\^ 

mteZ>£?^~t%~bKl:V, »^)i±lif 5 0^1 
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[0108] ^.<DXoKs #ffi®Sl^-5 OfrihMcm^tl 
«3B*««>»lRl*lRlSraE3Ei-5C:i:tcJ:D, ««0>ffi* 
SH^5 0 *r3fi*«*>^:fcilB*tt*fe« l 14^ S ^jv 

5 fc^A^*-* ^*/i^«©ff 
[0 10 9] tLT, 82 1^ ^Wc#S^fc°~-;27 
K«*r*^< K/nv?x^^^lSfl 2 11: 10 

2 2£rtljt*U I/-f*12 2iaot^I12 30 
©u- 1f3teoaitffi«JJ:#[ft©ffi«*^F5 0 

5 jf «I3£K 121 |£jB«tt»£« 12 4 SriB^atf 

w^fcj;^ i 2 5 a* if # 122 

ffifi 12 2a ^3tt#jftS:&tt|brJt«ffi11-T?RJW**« 
£ £ "T?#B«ffi« 12 2a fc»&£rSte<5ii:S £ £ 

[oiio] mz. |2 2». *«w*c«s^tr-*K 

»4»13 1|dlfflLfct»©T?fc5o r©S4«13 1 
ft Sttffi 13 2 fc«;i;/b|»*;£ft: 13 3 G>JJKC»o 
TiSmoi±m^-P 5 0 SriBL^toiir^S^jSIS^Sg: 1 3 

**OJE1i3|HF 5 0^2 flOgtg^i 134a, 
134bt LTfifj&U #j(B*tt%±4B« 13 4a, 1 

3 4b &mt£&m^&&mmzj&ctz.*-T^ 30 

£*>mm& tifc ? ftllMI «t o TIBMi- S £ i \zl J: 

1 3 5 HISO fiTR <B**«r**L-WL 

[0 111] 82 3 11 *^PJ!(c^^xt: 0 -^^ 

«Sr2piKSao7 t ^br^3 4 1 MigJi Ufct> 

tf)-T?£>S 0 r^U^a^Slfcai 4 lft 
*142 <fcJb*fc»oT«*<ajE«§if^ 5 0 Sra*-frte 
*fctt*tt»£#l 4 4*rEilUfct>0'CfcSo 
1 4 4 ^««t5S^JElt^ 5 0 
141a, 141b fc*HS Lt 2 40 
mm 144a, 144b^ * LT, 

14 4a, 144b d»&#SIKHS 1 

4ia, 141b fcSMSi-S*-— r -r £ t) 

? J: 9 H1H~S ZLklz&V) * 

luia, i4ib Km^zftzmmzMfc-fz^-p 

[0 112] 3EKl*fc. B24ft *^BJ^6^b°— 
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2 ©JdfctC»oT*#©ffi**?- 5 0 Srffi^Jb-ErfcS 

mx±» 1 5 4 ^^jEmm-? 1 5 0 (Dmm^mm^ 1 5 

Lfc ? 'IHKia 5 ^JES^-^ 5 0 SrJPBbi-S r t \zl 
£ftS D 

[0 1 1 3] »«bfcH2 3»c*i-W±«i 

3 iXfiT^t^ 3 yS«i 4 l^jlbfcxfc 0 — # 

HI LtfUff^ i D #BEffiSt^ 5 0 

j; y K^y^^sr t ft < frfc^wtomm^m 

£ft£ Q 

[0 114] LT> 82 5ft * 

m^*i 6 i^M^^^5fimo^#}rmsc^i±'i:^- : ?- 

5 0 Sr»*-frfcHi:fc3a*jft**» l 6 2£iafiLT^ 
So r<z>i:# % jS*tt«^«l 6 2oAiQtt«:fl^tt^ 

Mfffiicrtiws r t k <t o . aiKffi^* i 6 i ^^«:i~s 

gftl 6 3^S4tlrTOt5^<l:^-et, ^-(D 

[oi is] tfetc, 826 ^^-r^ tr— *36KH 
^JE«*^F-5 0 «rfi*-frte*fcjlH*ja[»^* 1 7 
^fflWiSSrSIW ttti^ll bfeS»4E 17 2, 17 
3^fatfT»WU ^tlf>»Sl 7 2, 1 7 3"eSf 
£-B:5 r. 4: J: or RnB#*«?W **»«r»S 
J:5l!iLfct<Z)t*5. 4MMMS1 7 2, 1 7 3(1 # 
#172a, 173a(a^M|^-|^^i 

[0 116] r(DJ:5tc#j*i-sc.i:{c:J:{9 N ^ifcffil 

7 2, 1 7 3{«^«j»^J»B(l«BSr«S:^Si^S^ft < ft 

[0 117] r©fi»ffil 7 2, 1 7 3 te«E«:Wf - 

So 

[0 118] JE^. HI 2 7 ft t°-"^3^ 
l^rrvt^gyftii 8 l^iifflb, ffltti 8 2 
^riSmb, «*#i 8 2 ©tt«fc**Ht»iftitt«r W^i" 
S J: 5^bfc^cD-efcSo :^)fn:^3^Ml8 
ill S««**l 8 3^±,S^^oTitic^J±«Sl^ 

5 0 *ra*-frt>*fcjffl*jft*flfe* 18 4 ^iag L, MJ- 

«*SBB£»1 8 4©±g«oTMlf 1 8 2(Dfi« 

tt«ftfll#*l 8 5 0tftttlW*^ft:iS-Citl*«*fe*l 

8 4 coJifR3f^^i5j^i-S r fc J: 5 l 8 2 o^S 
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<D t # , «»<7>ffi«i!f ^ 5 0 tt % SlfcBfcM*: 18 3©± 
[0 119] HI 2 8tt, ^sw^s^tr- 

^i6S6i"« J: 5 »c UfcSMftiiJSai« l 9 2 Srg««*ff 

1 9 rOttffcigJSfltflll 9 2<D—U 

KW^(Dl±mm^ 5 0 Sr3B*-frto-ti:fc3B****» l 9 

[0 12 0] ft*, 1 9 4*«*i-S*«[ 

*>ffitt*-?- 5 o r±, um^mmm 192 ©wflijc 1 a-r 

[0121] roJ;5^#^t>^^ii^i*^«fc5^L 

fc^iimm^ 192^ -mzmwfig l < s «fc 

#19 5^Jc^— ^^-««Sr»flti-Sri:*SRriBfc 
[0 12 2] 

W3M9tf> ojliftSfc^W £ fttcm^tz- X o r 

[HI] ^Wlc«S^tr— 3&S611<o**«ftfl|**:» 

[19 2] *^0^^#^^t: o -^SS^lE]2#lll-efc^o 
[H3] *^P^^#5^t°-^^ft^f#^i-^M^«^ 

[B4] *3S««r«lJ*i-a**** 

[H5] IIl4}c^i-7;b 0 -^^@^iFp]#tt^^i-#tt 

[19 6] **8Blc:«S^tr— *»«offi^«*r»i-|llK 

[19 8] *»B8li:«S^tr— *3*«*r«v^fc^— 

[19 9] W4MBI»fcfl|*i-SDSPO«|B*r^i-^o 

[19 l o ] Wft!fflH»fcfllfiM-SD sp«^W 
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[i9i i] «rteffiia»«:**-t-sDs p^st^ty 

[191 2] «]E^^^^^^ft-^^t: o -^Sfic0|IlK 

[191 3] ffiIE^^^^^Wli-^^t: 0 -^^S^II]^ 

[19 1 4 ] x -f t°-^#tt^ffiiEjlS 
SrKBH-&fc»©H-T?ib3o 

[191 5] *l§P^^#^^fc 0 -^^g^giJj*rtco^-- 

f a m -ft mm &mi& l *:« sr«i-«-« 19 -e & * □ 
[191 6] ^sw^ffia^tr-^asasr^ai^^A^ 

[(917] *»Wfcfll5^ h°— #g£g^^fc*v>=i 

mmmnizmm bfc««r^i-j»wn-c*>5o 

[HI 8] ^f^^#.6^b°-^^B^*^#?«fl^iA 
*nS«««k:aifflbfc«tr^jtt«lH"Cfc5. 

[191 9] .*»w^«5^tr— ^ssitfca^a©^^- 

[192 0] *»W^#S^tr-*3S«4r8^*WS«^ 
ftQ bfcffllfe^i- »WHt?fcSo 

[192 1] ifmmz.m%*\?-*mu%*- /< — v k 

[1922] ^mmimz*t°-%mw&^wm(Dmm> 

[1923] ^mmKm^^^-timw^^mmmco^ru 
fc 0 ^3^«iM bfc«fc^i-#»HT?*>3o 

[19 2 4] ^JlWlziffiS^^gtSrfl/^^a yg 
[192 5] *^Pj!^5^fc 0 -^^«^W^lf«t 
[192 6] *»M^«S^tr— *JB«(^*hOfl|j*«*r^ 

-rmumxfoZa 

[19 2 7] *J6fitJ:il«ai1IB*r«-# 

[H2 8] ■«Hfc««^br-*«»cii«llB«:«'# 
bT^utr^a ^St*»fcERbfcttO«4r^i-»»H 

[»*©«»] 

1 tR3ltt«&& 2 a— ^:*-flHS*L 3 JH 
ttftKMB. 5 2 2 

2 3a if 23b RteJfiHSS, 2 4 
It, 2 6 ttjE^/l^ 
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